FRAP experiments were carried out employing the Nikon Eclipse Ti-E inverted microscope using a 60X magnification oil immersion objective. Three different lipid compositions were studied: (i) 99 wt% POPC and 1 wt% NBD-PC (SLB 1), (ii) 94 wt% POPC, 5 wt% Le x and 1 wt% NBD-PC (SLB 2), and (iii) 92 wt% POPC, 5 wt% Le x , 1 wt% NBD-PC, and 2 wt% cholesterol (SLB 3). SLBs were prepared on glass-bottom microtiter wells as described above.
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After formation bilayers were rinsed thoroughly with TRIS with 0 or 10 mM CaCl 2 , respectively.
Prior to bleaching 10 images of the SLBs were taken to compensate for uneven illumination over the sample. Thereafter a spot (~25 µm in diameter) was bleached for 2 s with a diode pumped solid state laser at 475 nm (BWB-475-20E; B&W Tek Inc., Newark DE, USA), followed by a series of 100 images taken at 1 s intervals. Diffusion was determined from five discrete spots each SLB. Image analysis was performed using the Matlab script "frap-analysis" described in detail by Jonsson et al.. Cholesterol-free and cholesterol containing SLBs were found to be mobile in TRIS with and without Ca 2+ -ions. Table S1 summarizes the diffusions coefficients D found for SLBs containing Le x and cholesterol in buffer with 0 or 10 mM CaCl 2 . 
